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POLISHING DEVICE 
THEREWITH AND 
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POLISHING METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a monitor device and a 
monitor method, which enable 
highly precise measurement of 
remaining film thickness or optical 
detection of a process end point 
practically to any materials, a 
miniaturized and light- weight 
polishing device with the monitor 
device, which enables highly precise 
polishing, and a method for 
polishing a semiconductor wafer, 
wherein a semiconductor element is 
formed, highly precisely by using 
the polishing device in a CMP 
polishing process for polishing a 
semiconductor wafer with a rotating 
polishing body. 

SOLUTION: This monitor device 
has a stationary light source which 
monitors polishing state by 
reflection signal light obtained by 
casting probe light on a surface to be 
polished and emits probe light when 
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polished and emits probe light when 
a surface to be polished is polished, 
a photodetector of nonrotation which 
receives reflection signal light, and a 
regression optical part which is 
incorporated in a polishing body 
part, can rotate together with a 
polishing body and projects 
reflection signal light from a 
prescribed position on injecting 
probe light to a prescribed position. 
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m^m^m^t^hmz. ra-y^^miiw.mmmzm 

i!tnsKitfi#7ts:53t-rs^iHiiE05tfi!aiiit. mm 
Ait-f & i:itriem€c?){iM*»f.H?neswfi^$-ai3t-r 

t^M:i. mi=f:-i?i^^*mzT^m^&<^m-mmi 

mim^^mi,zt^iiX^i-?> trnzmi^MMm^^^: 

ffi t -r 5 if 1 ~ 3 {sitit^ 1 Jiiefsco^ - ^ $ia . 

A\ no i:cOll*^'±l 7%OTT'fiOn, fcc7)||A^-±l 
7 %mTc0Sl»f $c7)^»iJT'fif^ $ ixT US C 

1 1- s is«ja4 leacot 

c if ^i<iM 6 ] frieigz3t7 t aco^ss t mimf^nm t 

mMmmcoii'-KcKbh^m^wzmiimmb 

m&^ixx\>^izbi:mib-rm^m4Mmcr>^-f' 
mm. 

[m^r^7]mmim.'^m. mzm-nm^mbma 
m-^yT^^«r)mmb<r)mz. m?m~<r>^yr^j< 

^■thfz>h<^{h<^^<'7-i:n':,fz^'^^^:MtiZbi 
-f Sif«JS4l£a8<r)^-:?SIS. 

mE.^itimb<omzmiim^^m'(>tiim-hrn- 
ymmmm@m^z?m i . ^m^mm^E.^) 

M:thzbi:mbtmm4tsm<r>=t~'!fim. 

<omi!^mmizf>immn2 (^\^yxbmtm-^y 

r-^/N'cOfriesigffitJte'no i:<0l|3&'±l 7%OT-C-, 1. 
Onz i:(7)||*<±17%WTOiS«^]T'ig?J$ixTt^S 



^ i <•^$^ai:■rl.ifi«Ii7lssK<7)t-^gs. 

^'^mti^mm^zhhmtsx^ni (nx^yxbrn^z.^ 

y-T^t <coffie^oii: n o b <r)m^± i 7 %l.jlTiO}g 
mK-^m^fi. mimmn^ <r)vyx<n'ytc<b{, 

^m^wzmiim^mbm^^mn, <r)]y>xb<on 
mmm&m-thtzibcoKm±m^m^^ixx i ^i. ^ 
t *:^sit-ri.w«ia7ieaw*:i:?jig. 
[if^^i 1 ] mi^f^mK Mtmmmbyc^miz 
i^miiimizmiM^iizbinmbtinmi-^ 

l'mmi2]mim-ttzl±f^Z(0^yr>('<cr,:i''^j: 
<bh-ocof^mcomm}t^i)K miim-tfzi,im-<o 
^yr^^<icr)-mJjmznLX^¥'?-'rTb^tLX\^hZb 

z:msibi-mm2, 4~7. 9-1 imA^imii 
: imm 1 3 1 fnem-^ y::{±igzco3fc 7 r / nco^I'-^ 

<i:t-:&*\ ?S«£j:0^l.3r$r^;t§7t7T-f AT' 

j>&ci:$-#iat-ri>ii«3a2. 4-7, 9-1 2Ha 

[ii^js 1 4 ] m9iitu\iimbm^cr)mmmmb<7)^ 
m^m^iYtE^-^. Wi(^mi>zmnmmi:^x.hzb 
izx^msmm^mmmti^Az, rn- 77^5:1512 
mmmzmmLx'i%t>nhm(t^izj: ommm^ 
^^-■f'-t^'fi-i^if^X'h'o . T^wi^<7)^m^(3rn 

-r^i^timb. wisira-X^imViJlTmb 

-mizm^i-hmm^mzxm-^mb , mmm 
mi-^Km^iT^\si^<r)^m^mzx 

[|S««1 5] jDlS$-W-ri.IlIie^«g'SrJ9f@«tS:«;c. 

•r § Ms^DXE b miw^mmmmb comzmmmt: 

-ff^^it. M1i<^mzmmmi^ti>Zb(,zJ;:'0t!iii 

mixn(>tii,^m^cx nmmmi:=^-9-r 
b. f^liiim^ii^s^(r)mm&±.^zhhm^<oQ.mzmss.r 

D-73t5r TJt-rS b BinaBf«Ofi[S*>A>|iIER9tfi^ 

^itam i>bz ^mmb -mz^^^sim^'^mm 

iMihzbmmb-rmmim. 
cif««i 6} BineaisA\ ^f^t«i^*«^gB!t$^^^iii 
^fr-^ i>'^■c^) 0 . 1-13 (5iix*> 1 mmco=f: 
-^mmi:m^^xm@mi:^--^-rimiM,ihz 
b^mwibi-i^i^'^x/^mmm. 

[000 1] 
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[0002] 

[0003] \:y±(r>m^\,znm-fi.^wmt lt , is 

^, ^^^rn^x\,zii\^hmW^^<r)yu-)-\)V^ 
■•/i^> Ji'ttz^±'ri.ii)\^- M]-i])V- r^^'J-feMv- 

i.s«5f^^a(iii9tc7n$*ii.j:o{c. mmn\ 

0 2ll^«Uc«<S (^Wc-^x/N) 107S:J9f@€SI 

1 0 4iC|lSL/L-l5fS>'N'-y Y 1 0 3 Clf Lo«t^:*^' ^>ffl 

®« ( X 7 'J - ) 10 5 <7)'ft^wef)tf^ ffl mmmm 

f^ffli: t J: oTa«affiS:^D-/\';KcgT®-f I. tot- 

[0 0 04] z(r>i.otsimM'^mz-m(oKh^\, 

[0005] Lt-Ltcii^h. ^%<rmm^W.t. 

iSf^M mm\^-V) <^SEi&SH, ffll;iJfl9f@^N*-y H«0 
HCitfEt'^Ti^^i-^. t.tz. 

Tt. m'ssm^(r>tz>h\.znwmmk-m}.z^h 

:l b <r>mm^<r>mmziinSiX ^ ^: V >Jt*^i;x^T * 

[ 0 0 0 6 ] c ^fsmsizii ?>mmjA<^ 



mmmi^i^HzL . i9f)gSal*{-|S]B#(C ( i n-s i t u 

iz) mm^j^-zm^tmiumtLx, wegssrig 

thztiz^iomtnL. mmmj^.rmiiithh<r)Xh 
^^tc}£) x'li^x-hhtK Tf:tx-^-n'^<r>m- 

fficO^fficODfldb^^mS ( ± 1 0 0 n mWTSS ) (C^ 

[0007] -eCT, giST'ii, 
*^^.cO*5*^tiiT^< , m^<.zxm^.^^<r)m%t)^ 
mt-ixx\'^h. :i<r>m^m:^M)^tmffy^m\^m i 

O^zin-tifi. *Sffi<4. S««^3B1 0 2tcglrLf>:« 
« (if^filc'^^x.'N) 1 OTSrSflg^ggl 04tCi!^L/'^ 
mm^^-y H 1 0 3{c}¥Lo{t'5r*«tf>S«^0[lHKai!)l 0 
Otmrnf-^-v V-<r)]smMWil O l tcioTffiitjli!)?:-^ 

u - ) 10 5 (Dit^i^mmv^m t wmmm^m t\.zx 
-^xmwMMii^u-jiMzm^'ThW.'.z. gf®A-.y k 

1 0 3 tSf®^ 1 0 4 tcBB{tic>tiyv:SBA?. 1 1 0 *rji 
LTt-^f^a 1 0 9 A>f>aiitt-&rD-7'3K$:^«c 
-^xVM 0 7{C|6)(fC5?JtL, ^^ft't^i/M 0 7*>A, 

[ 0 0 0 8 ] t miocniio ^zim^titzm^. 

hixX\^X, mm:±'^m:Kffim^m<rMm.\,zr> 

^.^x^i^nrnzm-^^tix^^^st^-otz. mui. 01 ot; 

jfiV^i^lGt LT^gg¥9-360 7 2*i|)S*J, CLvllC 

[0 00 9] ttz. mio^^',m*'hXo\z. ^- 
rj'^ai 0 9(4, w&-tmm^moA{zm%^ti-^j: 

icWeSSS 1 OA<nTmzi!mX'^-^j:^^±t ^(^m>\X 

[0010] HRt:. -^mt£9 'J -v;i/-A(*it'fi6ffl$ 
its C M P mm^W.<r> J: 3 ^rSISJi , m.<^'m^t !S 

[00 11] ^zx\ ^mmm. ummifm 
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[00 12) 

tc. *i%Bj(i^-cc, ]!)Diffis-w-ri.[Hi«E^ig^ef^ 

ii*)mmm^mimmthmz. yo-r^mm. 
mmm(.zmMLxnc,tihK9Amwzii mmmiB.i 

[0 0 1 3] eld t\ mmw^b^i, mmw.'^mm'm 

[0014] Hl)iS[Il!)f3t^SBA^3IZSIt^i:m 

sd t ■ri.ifl^ii i im^)^--^ 

(0015] »E3ii, mtimmi^^mK wzmirn 
-^%i:mmmm®i,zmxmm-^ tmzmiiws^ 

; t Sr^t-f l>iS^ 1 ~ 3m*> 1 Jii£ia«0^-^' 
[0016] mstc, m^-tlty r -i f«n^^t mi 

mimttiK no i:<OII*«±l 7%JilTT-S.On, 
IIA<± 1 7%OT<7)iSl?r$0«SJP|-C'«Ji3<tTo|,C 

[0017] r ^ /N'osggst frte 

no i:cOllA«±17%WTcOSJ»f$<7)jf« 

ffj-ciss^fi, B5iesH3s<o'>^<t{,««ss^i-icH!iie 
mmm&^iixK^izbimt-nn^Aim 
[0018] m-tiz, mtmmf^m^. mztmrn^M 
77 A >^<rmmm-hm-^hrn-r%^mi'm 



^m^zmii-thtz^<r)ih(r))^'7--^^'yfzit^ik^W,t 

[0019] SAC. frie[iWf3t^SB*«, MicfriasBfl 
hru-f%^mmjmm\iz^s^L. wm^^^m 

3fe^i^$r:a;t SCI t ^^Wt^hl^imA \m<r>^--9 

[0020] m\j,z. HirieTt^^^w^T'^t B?iei^z3t 
•yy^) <^<nmwmm tcj> s ^ n j o u >-x t mis 
%zj)t7rA)<^(nmmmtii'n^ b<7)m^±i7%a 

TX\ abnz i:iO||*«± 1 7%WTi7)«gSiJt1git$ 
ilT t^l. d i: €:!mSi: -r SIB 7 iSSicOt i^^'^gr 

[0021] s+i:, MeTt^ifiotf T-fit Hifiei^z3t 
7T^A'c7)B!rie«®il{cJ)S®M$n2 cnvyXbWiti 
SZ*7r>f A'oMeSBitj&'no i:i7)M*5± 1 7%Iil 

<bi>mmmizmsimmmbmm^mmn2 <r>\^yx 

t^Sd i: $-^(at^l.ff«3S7ie!il!0*-^IIBS-S« 

[0022] mmt^^tK mmmmmt 
%^mzm.f£mszm'k%i. hzb ^^wb^m 

{.-rxnmmcriim-n^ifi. miW.-ttz\iW.-(r)^7 
T A A'oittt^rifijtcW LXt^^'nb ^in.x\.^h zb^^ 

w.b^mim2. 4-7, 9-1 inixij-immn 

[0023] m+^^z. mi^-ttz^i^-<n^7 T A 
f«7yytc<bh--}5tK m.^Si'o^h-3r^^thit7 

rAf<X'hhZ.b^mmb-fhmim2. 4-7, 9- 

1 2f5i^i*» 1 mm<r>^-9^mi^'i'i . 
[0024] m+egtc, Eiiac-rsiDisBfcssioigsfe 

x.hzbf,zi.y)mm.mmmi:mm-rhmz. rn-y 

mm^mi^-^th'i-s-m.x'h'^, T^m^<^m. 
i}^tyrv--r%^%-thmb, mir^-:r^^-mi 
ixiMb-m<<zm:i-h^mi^mzm-fhm§b , 

[0025] rn+Stc. »nlffiS:«-ri>llIte^k^rgf@ 

mm-hmimMbmmwL<mmm^b<7iUz 
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T^^^<r>±mt. B5ieRWfi#*s-S3t-r*^ii]«c<?)7t 
[00261 mtiw^i)K ^mwm=f-t^m^ 

[0027] 

izTik-r. muzx, 2Hi=i:~i'msx'hn. m-y 

Z3t7r-f/<6 o-r^'J-i^a-f y h 3 5 

?. . T ^ 6 2 :7)mzO«liiOSgP7Sii . o- 

;W'<.T yc^^<n^\t3 6 (^■fJ^SPo-f y-f-u-x 

6 1 om-<7)«lii5cofflgi5(ilB«®cll^$ti.t:«-^S. 
y^^-y^-x\,iu-9')-V3 ^yh3 5<r>^t^mz 

m^^tl. D-rJ'U-va'f yH3 50g{*gplii"V7 

h3 4co!^mizm^^ixx\^^. zzx\ 

tfco, z<r)m^^mi. mizmtxmzmmm2 
3 s-^i. . 5eiwag{es4 4 1 imt s c t cj: o 

\^<7)m^<7)&mi,zra-y^t:Mith k zcom^<^Q. 

s*»f> liirf SRStft^^iSi&i ^ tcmifr s c t iMf^t 

[0 0 281 ll-3Kie^UVX6 SJiro-yjtSrS- 
3t7 r ^^<6 2com-i7)ffiffilcm3tLAItf S i: i: t 
C . f^-^y r 6 2 O|g-<0«ffi*» tliltTS SSt 
fi^5:t'-i.xr'J'y^2 SCASffS. CCT'S- 
3tfe^U>-X6 3(4, 5tejli<r)DX5:^<-ryL-«^lcS- 
3t7 T ^ >'<6 2 1 L< (it - H-7 y f-y^^?<iT 
V^l>. |g-3fe7T-f>'<6 2tSBZ^7T>fVN'6 Hi. «■ 



Tt^^U y X 6 4 (i^-7t7 r >f V < 6 2 comZc7)Ji8® A> 

«OS-c^4gS(cm7feLASt$-ti:l.i:ft(C, |gZjt7T'f 
VN'e 1 ^^|^-<7)^gE*>f,^15l^•rl.R8t^i#^*rAft$^i■ 
TS-3t7T^/^'6 2(7)^zmmizm^ixit^^^ 

<•ttz^i,zw.-ity■r■i;<b^l^-±y7^J<>bl<r)m^ 
ti.mtL<i.t^-^-? ■v^yc^^ixx\.^h . sz3t7 

.^2 3 5:a3SLTS«4 2<^agfSffi(cH3j^$fx. -5-:: 
L ;tRW<i^3t{±lll^SHB,^ 2 3 5r ^ (IS 
jiiLTIgZ3t7T^A'6 li7)|gZ«7)«g®(:Alt-r«.. 
[0029l>l£7)J:dt:L-C. J5f)gS!iOSf g^g**!"] 
Ic-r S J: 3 ^:81l^l!T-m-3t7 r a' 6 2 ^ ^taHSco 
ttb-fh:.ti}-X'%. -e^O^H. iggx'<-;?.$r^t- 
&3tiS2 4, t'-AXriJ"/^'25, 3tfi*aiS26, & 
t^^-3t3S^U^X6 3 SrTHHEiOliSaSS^I.:: t 

ifiX't . CIO- fcjii5MiiRif«o*]*«3*«^j'^^< tsor, 

[00301 '<X\.Z, n tm 1 OSfSilM^ftiO^lStSriJl 

Bfl-rs, 12 1 (cT 3 1 jiwegs, 3 2\m&^m 1 
tmssfi/cSfef^s, 3 4m3fg^3 i*«::<7)i5iot: 

[Hj^-fl.>'A'7h, A2\imL. 3 3llS^4 2$r«^ 

thm.m^u. A3\immwsk^mmx'hh. mm^z 

0>5fef*3 2c^]!)0Xffi(CjDE$n. W®S'ltt»&<afll4 3 

{:j:0Jies'j4 1 ^:^i^ltcts^(:,mm.m3 3^wm. 
(EISWi 2<7)is]0^o(s]fe:Si[ai<7);^*>'iKSn.S) l. m 

fil i<?D[2]o<^iiiiK:^iS]*>'*sni.) -rscittci-oT 

s«4 2i7)ttgfeE3»»'^®$fii.. 

[003 1 1 mm^3 2\,mtL<\,mim2 3t:^t 

h. c:<OS%^.2 3i±rn-7'jKat^RW3t5:jSia$-ti- 
c02B3lg2 3tdiSjai-|.7'D-7'3ti:R|tit<^^ffit- 

[00321 t-^J'tSTt-jT. ±m2At^t>%Ltzr 
D-7'3feJit'-Axr'J "/5'2 5?ra3aL, SS-3lfie^ 
UyX6 3. ll-3t7r'fA6 2^}S4L, Br^OffiS 

{c* I. '5-<ojaB*»f>mz3feie^u y x e 4 isittt ajst 
■rs. z(7)rxn-rmi, iitc3t^-&u>'X6 4, 

£7«t7T'f >'^'6 1 . ai;m^2 3 2:JS*Lt:S«4 2 

'J 2 5 1 IS-3l6e-&U yXe 3 1 <OlBltI« 0 4 
tt- Clix<oraSi^lwJ:0. ll-5t7r'f>'N'6 2(cAlt 
•ri)To-7'3t<Oft±AltftSSriSS-rSi:ft{C. S« 
4 2<7)»!0{eE'VOH8|t;^.-K.y h-^^f X^m^thZt 
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6 3$-igj§L, h'-Axr'J ••/^2 5rRltLT. 
ill5s2 6(c7vStLT<i^fcLT^ajS-^l.|.. ZCO^m 

[00 3 3] cLwt', m^m23{tmMi Knm'o^z 

[ 0 0 3 4 ] *t-^'gS{io-:$' 'J i/a 3 5 5: 

^thff>x\ m®mm.(nm'^mz'sm.-fhztti^^t 
rn-7'3t^^-ri.3tjii2 4. 

t'-Axr U -y ^' 2 5 , ^fi-t^2:Sjt-ti.7t«aiS 

2 6 . m-m^m. 2 7 . w,-mik2 a , at^iizRst 

M2 9 5:^^.1). Ccom-R&ti^2 7corn-7'3fe«OR 

^0S:lttig2 9i:*^II]«^gP5^m«LTV^|,. ^fiOEI'Ji 
3fe^gI5{i. £<Slc£<ttHCm^2 3 5::ai. SJ:I6 

Bfe® AAf^nthzt\.zi.*) \s\m.^^imm- 

Cro-r^t^ ASttl. t C (:7)m^<7)firS*>t,H>iieRlt 
[0035] m-KW^2 7 {i. h'-jU;^r 'J ••/925 

t^h^m-i>rxn-f^i^zjmm2 si,zmfxm 
titt tiz, mzsft^2 8*><c.ai«-ri.R*f{i#* 

^2 8ii, w,-^m^2 7t-h^m-h'ru-^it^w, 

ZRM^ 2 9 t:(6](triiiStt I. ti: tic. I^ZRItS2 
9 *^ <?> L T ajSt-ri. Rltft^S: ^-R8t« 2 7 
|6]ttTaiSt-rS. ll=Slta2 9*>f>tiJWU>:rD-r 
3t{±SBfl5S2 3$-a»)S«4 2<o}SBfgiil:Bgst$*x, 
f ::*><b<7)Rltfi#3t»Sllt;f38HflE2 3 2rjS!ltOl'(C2ljS 
LX^^MSAmz?MLWi-<7)^m2 8lc|fil(fCRW 

[oo36]c:coj:^tcLT. m^R<mm'^i}m 

J; ^ ^SHa^ltt'm-RffM2 7 , 3tjS2 4 , t- 
-i.;?,r'J •■/:? 2 5 . &t/3fel*tbS2 6 S-^HI^c^CiH 

ciss-ri. c t SOT, ^3f©SM<o/J^s<l:^cffiy> 

[ 0 0 3 7 ] iXtw, |3H:ia2<:og{^a^«:<7)«I«Sr^ 
BB-rS. I12tc-C 3 lliSf^SS. 3 2ISJgfe^3 1 
tcH^ S <i/S5f@«s . 3 4 {igf@^ 3 1 *<c: iOEl 0 
SCE-f Si^-v^h. 4 2{ii|i53«s'>xA, 3 3«ii|iC5«c 
'>iA4 25rei^tl.S«fiii^Sii, 4.3m9i@fJ««&a 



m (^0^) (:J:09fe(*3 2c^jDlS(-JDE$it, 

mrnm^mmA sicj: ojgfe^M 1 ^mi^iwhmw. 

Sl#g?3 3«r[l]IE (HJISfai 2<^@')<7)|£1Se:^i6]<7)A*>' 
^$fLS) L, J.ogf^^3 1 SrEScffitS (^H^) 
(cj: 0 mis ( mewl \<n^'0<rimWz^t^m^tih) 

th:.t^zX'>xmw.A2<n^m^mf)m&^fii . 
\0Q3s]mm^32\mtL<\m^m23i^x. 

h. Z<mm^2 3\,Xr'a-:!r±-mm±i:m^^^ 

<nm^m2 3\,z\.mm-hra-yiitm^(r)mm. 
^iimthtz^\,z'yKi:< t hf^miz^m±mm& 

[00 39] tti. >'+7h34(7)rtg5(C(Sl2ll6-rS^ 
ZMMm2 8i}mi^}httl. i'-v7h3 4t-^{C[2lK 
■rSJ:oC$i^T^^S. [sItei-&lgZLRMM2 8ii, ^ 
llH6f)St-RStM2 7*><;>RStLT5|5^ro-7'7fe*-[fi] 
5£L^:*5(bStt. mZRItli2 8i:|5lt^§ijSffiTIIlSE-r 

imE.mm9izw^xra-r^^m-r&. t 

fz. mizmi-imZMm2 8ii. SZR3tSI2 8 

Wti-f3t$:[5lSEL^r*'%gft, ^[Hie<7)l|-K8+M2 7 
(crSKfTttlltf 

[0040] i-9l>ZMfzr,X. 5fciS2 4A»A>l6L?tr 
D-7'3tl±h'-i.;^r 'J 2 5 SrSiSL, Br^fiStc 
fS(-^^^^-R»t^2 7. I^ZSI^iS2 8. IIZSStM2 
9 , ai/SBA^ 2 3 LTS«4 2 OSSfSffilclil 
(tTtiJItt-l.. >I^O«W@®*^4><7)RWfi^jte(iHine^ 

^>*l/-cll-RltM2 7 $:RWL. t'-Axr 'J y 2 5 
Sr5ltLT3t«!iii552 6tA*fLT«!ai$^ll.. 

[004 1] ;C:T\ jSB3,^2 3{ilHl^lttl lcr)[5]0(c 
|gZSWii2 8 tlSZRItg2 9 t-i^CEScLTl^l. 
Of. ro-r3t*^'S«4 2oa!9feE(cB3W$ix. R 

m^immti.i,<7>ii7Sfm2 3i)mmm<oTiz^ 

[0042] [m^<7)mtmm'\ ^^mmmma. 
y T ^ v<6 1 (r)mmi}^mBmizmmim\>^xm^ii 
x\.^i.^.x'(r>^m-<r)mm&mtm^j:^ . 
( 0 0 4 3 ] 0 1 <oimmz7f:^ixf.if^-<Dmtmmx' 

2comBmizmtx^<^^m^i:w 

t-, mm^ummfci^izij^^Kci^hi'^hti. m 
z^yT>(^<enzxftti-?>mHim-lxLio, 



!(7) 001-284299 (P2001-2SSS 



7t7 r .'<iO;g®<7)Slff¥*r no > L , 2 3 <7)Ji 

tfr^rn, i-n.tl'. no ± 1 7 %c7)iEHf*5T'S.O n 

[00441 Z(7)j:o^zt^zbizji'o, m-^y-r^ 
1 <?)Jgffi»aS4 20Mgf@ffi(:i5^(t&c:i:fv:<t 

(r>i^mi,z^\sn±mi^m-hi:mii, yr^^-^crti^m 
m'»i,z^b^<. m^^^m^iotzibiz. m'^<r>M^m^ 
m^^ o^-rs zbt''mm^j:tzi^i,z^i&ax hi)m^^ 

R= ((n-n' )/( n + n' ))2 
T'-^i^jiX- n=l. Sbtlb, n' =1. OiO£S^ 
i:<7)#Ei7)SW*{i*«J4%i:>5ri.. LA^L'SrA*'^, 

*t. fion, ic*fLT, 7%OT«^siff$ 

^^-ri.girfJT'3t7 7 1 cr)mbmBm2 3 1 

jf«fji:m^2 3comT<r)^m^^^i^ i %ot 
I.. 

C 0 0 4 5 J *||S|Jg.«Ji. 
2 3<7)a®{CtS«ff)tSaMt<7)|lLE£7)^J:jg£>-f 

[00461 mE.<7)mmmTii. mzity r ^ /<«7)jg 

HiOSJff*^ no tL, 2BflJS[2 3<?)St>f$5rni fc-f 
St I', no ±1 7%OKffll*lT'aon, ± 1 7%c7)E 
Hf*]<7)S»f*5:*r-r6tgffS"J 7 0 -C^-^y T^J<6 1 
commb^SBm2 3bi:imi-i. UA>L=5:A^'<b. no 
tn, OfilCioTJin, ± 1 7%£7)S*f^^ftSr3E''c 

tiiSBHig 2 3 o^stctisffl t mm b cnnmoKmi: 

H<?)|l!£JgS$-ittBfl^S<0Cfflv^?tll3{c. z^KWsm 

[0 04 71 c<7)j:ot:-ri.Ci;(wJ:>), SSffJStf^co 

a*JS5:lt^-t::fcAst'&- K':>mmmb<7)--:)<D^m 

[00481 [||fi<o|USJe®] ^mm^(r>^t^<nwi 



T . :^mmmmiim-(omii.Mm b nm-yt 7 t >f ^ sco 

«Ei:m«i:«0S(Cd]iVN-V-2:^O3t?l^ 2 2 $rKl 
L T V ^ I. .■ST-(7) AS=5r I . Tt^i^ 2 2 JiSStcT) U > XT 

>fiMmzm^fct:\-^h . HE, lliai7)5lSfiJB®(;J:0, 
mZ3t7r'f>'N'6 lO^B, m^2 3£Oafflt'iOKW 

Ln: i 0 tCSZJt7 r yN'*»<;>tiJSt-r«.ra-7"3t^f& 

t:5t«i»iJ LT L ^ ». \ HZ3t7 T >f < 6 1 iOSSffltzJi 
V-^¥ir,fz^^Jh2 2<,i. m-CO^yr^ .'<-ei!7) 

4 2 ioasf L t m^^'^mzmkiz 

1 <r>Smt^hm9i$tlt:rn-yyei}\ eiC7);N-'7-<r?# 
o;rc3t!?^^2 2CJ:0gJf. »0fe®(:B3tt LSSt$ 

«^*WeiO'"?7-$-J#ofc*^J^2 2$rH£l«l 
^{CSM$n7tte*, SZ3t7r^A-6 lcO«®{ia 

•S. MlC>I(7)fli?)A*'7-5r^r)it3t^^2 2{i, IIZ3t 

•tins, i^mmz. mmmx'S.ifiLfzit^t/ct:-^xm 

[00491 [S^A<7)llJ5fe».^.] *IIMJeHS«07t^Jg# 

iSjeSUim 5 {iit^^^ 2 2 cO+O o *>ft t 
HZ05t7 r-f >'N'<7)SgfflliCJ>|, l/yX2 2 0 hBZiO 
3t7 r >'<c7)«ffii: ifi^mM 7 0 Tlt«$iXT V ^S^T' 
OA^^rl.. ll6T-{i3t^^2 2*^^aKU>XT-|8fit$ 

7r'f>'N'OiffiBOltfr^5:noi:L, l'yX2 2 0<?)S 
tf^S-nzk-rstl', no ±1 7%oeHrtTfl.On2 

±1 7%(7)KHl*I<7)Sff$$r*-ri.S^S'l7 0T'SIZ ' 
3t7 T -f 1 coffiffli: kyX2 2 0 1 IrJg^r S . 

(00501 Z<^Xo{Z-r?>Zbl>zXn, f^-^yr^ 

>'N'6 1 <r)mmx'(onmmib\^yX2 2 o«ojg^®iiio 

[005 1 1 m-tcommm^ ^tmrnt, ^yx 

2 2 Offy^m\,zimnb\^yX2 2 0 k^^^ffiORWSr 
^htrzit><nw3mitmm^ixX\.^h^X'<r)hW,is<r) 

ntzMzz<r)^m±Mim^L^j:\^BX'm^ixh. 
[00521 ^i-s<n%mmX'^i . ^-%y r ^ /N'iOJS 
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S£0®i;f*S:no tL , U >'X2 2 OcOSlff*?: n2 b 
■fh'c^. n, ± 1 7%coeHl*ITB.On2 ±17%<r) 

l£7)^Si:U->X220i:*-tg^-r«.. LA^L^A«(b. 
no >:n, c^ai:J:o-C(Sn, ± 1 7%c?)S})T*^f^$- 

[00 53] z<mof,zthzt\,zii'0. ^mm{<r) 
[0054] [i^A^iiJSjg^] ^mmm:^^ 2 

2cOftj5i7)^^$:07{C^^-r. *llteJgS<i®5£r)|IM 
J^^i:{i7K^?S2 2$: J: '0^^^tz^X'<r>/iW£h. 
HTtcJ^t^t, 7t^m2 2(iBtiP3t^JS2 2 1 b^^H 
^^2 22i:5r*;c. jElCgJO 1 4 $-ftil>. «J'514 
li, Hlrl¥3K^S2 2 1 «7)ctit'S«4 20*SiefSffii:3t^ 

[0055] %~^y r^f^-b\i)^h <r>%(r)m-n^ 

ScO:^#$J:0tST'h$<$iiT»->l.. Cioj: d el- 
icit tiO. mZ3t7r^VN'6 l*>f>til»t-fl.rn- 
•^%<r)^(ryn^ii'$r'}'-mY. LTt,::o«?0i4S:ji 

x\ mi^4 2(r)mw\mm±'^(r)rn-y^co«m^s.b 

mi&.mb^:-Ml.z%^Zbi3^tii^i> W.CZ<r)WL*)co 

^rfc:iOJ:^^:g?014S-l6t-m.lf- mA\m<xh 
C 0 0 5 6 ] life, *|ISSJ^SSi:llA;^!t{im-fc£0||ifi 

J: , ttSfSffiTRIt LA:fi^5t$r^-C5l£^^ 2 
2CJ:0§«tT- r 6 llclXOjitJvIt 

S«4 2(7)Sgfgffl'\<?)rn-r3tiOBS3tl2ai:^^Sr 
[00 57] [|g:h,<7)IISSB.«] *IISSJB®iOffi®0Sr 

^8{zm-t. ^tmw,m~<7ymmmb\i^E.<r>K 

fUm 9b^m2 3b<^fSHz{h^^'7-i^^:>^W>2 



4*^f,^-(tf>n7tro-7'3t{iS«4 20MWeE(3iil 

Xc7);!.;K>y hbix^m&mizmitix-^t-\.^^-^i)^hi> 

COT. Z(r){h^<'P-z^±^?^22izXn?m(n-^^ 
X(r>X:ti-yhl,zmj2,ticr)X'h^. 1^. '2'mzmtx, 
m-KIHmbf^ZMf^mbco^. ttdi^-mSkb^ 
~m^b<7)^l,zV U-3t^^5:S'rf5(tt i.^v\ c 

*>f>ja$^ri^t'iE|t^r<3feeiiil*5 2 et-i 0S7t-ri.C 

[0058] ohiJiBB Ltzf^ — -m-kmmmmx. * 
^miximifziiK Tm^<r>m(r)m<o^x'i>:^^ 

Bm'fi-i^mW^m^thZbiiWotXi.Kc^'K Z<7) 

10 0 5 9] tfc. a±mmtfzm — m%<^m-mm 
jcftiiLT. mmm^<r)^-i?<nt:tbiz, mmmcr>m^ 

^ii. zcotzi^iz. ^mm2ecr,mz'»^ii (^0 

ZX'fm?:ntii-t^Z bij^t&l^z^j:^, mmzii. # 

■ mMm(r>^^ti:^nmzmtiitif.:Mz. mi< 

i)K ttz\i^mM^'&<r>mmMb^rfitKmm<r>m^ 

itz. t-^'^ati, wmmm<r>j^^-y^mzn^L 
Xf'^s-y^^<r)WS.^V\m-hrzi^\,z. lf*L<JiS 
[S|3h-by;?.^5-»|ffli-ri./>:i^oKJ0 (T^EIS^) $r3t 
i!S24tcm;tl.. 5M3t*»'^>l<XiaJi<^llI*T 

, o'dmr>^^mMmm^b LX^^-th 
fzibiizm I < limitas 2 e comzt^ 0 ( ^h^k ) 
mm^tih. zti(y^jsi:ih-uyx^cr>mmmm/ 
o-dmatamiz-^^^xmrnw- 10-150963& 

tfi^ra^l l-047485&l/f«li¥l 0-289 1 
7lzm^^ilX\-^^. 

[0 06 0] ^Ciztfz, *l6HB«t-^SIS{i- m 
+ (<5!l;t.lf3tS85 2. 3t^^2 2. ffSHS?, ^) (CWS 

m i^^nmxmm uz^u rmx-mo z t mt i 

[006 1 3 zi7)X 0 ^<r>i^% 
If. SihSf^i-fc. [HH£-rS9feS«3 1i:i^^7h34 

m:fh%%bif=m^^t^x\^h. zzx\ 
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Xim^mW.:^^-^ $rKI. t'-Axr ■/ 2 5 . 3t 

am ■ mt. s.-o^m^^i^^miz^^ixmm 
m±^m^{imtx'^^mziimt&t.ziibcr). 7r-f a 

mmmzmm^^^-:^-t^ztf}<tiim&.-^i.zt 

[00 623 im+^^mmi m-, sz, meg. ^ 

m-commmi,zn\<^x , m-<7)^7 r ^ j«7)m-<r)^ 
mtmz(r>mmx\ mm-<7)^yT^/i<7)m-<7)mm 
tm-cr>^mx-muzmra-y^iim^4 2<r>ii 
\^t\imjmz\mL. j^x%{7\^r%)_tLx^ 
m^^^zx^LXLtoztt^hh. y^~<n%y 

oottht^^mzmhmMmms. Axx-h 
I. y-a-r^mm^^<7)^&immm4nzj:h 
nH^^^i^co^^Tkizx nmm'PX'iomiizx 0 . 
tfz\ihi>mm(7)^x^^ff)m^mmnmzj:'^. ±^ 

<W^tlZi:i}<hlcoX\ 3K^ai5s2 6tS*m(::A 

COX', zms. 4%b\.^omimimmx't^j:\'mx' 
[00 633 zffiy^ xmni^<^s/Niti:i&T^^ 

mmmiivj±c7)fsmifm-r 1. tzifuznhiirz t cnx- 
j>o. n-. mra, isy^, n-t, at^isA 

TJis$itTo^*>-7yi. :^^tmmx'ii9tyT-( ^<<r> 
mmcoimiom^y r A)^(nm^^^zn\.xim-^ 
bLtz. nizmmf)<m^tix^^^^\>^^-^iz-^mmn 

bmtu\ 



[00643iaili:l2l2 (w^^-fcOti^HSgJgSc^- 

mcowmmx'hi. mim. m-<7)mmz7r^tmi 

(^^-±yr^y^6 1 £03ggB6 5*^mtc$iX- 

fftc$fLti.^S*T-iO^I2l iS^I). HI 2(iiai 1 
(7)SZ3i:7 r-f A' 6 1 C0JSSB6 5 <7)te*0T'J> l> . 6 1 

<i^Z3K7r-YA-. 7 iti^r £7)7^7 r^A'^7)^a•c■^)0. 
z(omi,zr^^xy'o-y^bmiim^i)Hmth, - 

isir^-ym.ifm-<7>^y T ^ j'ie I'^Ait-rssst 
[61. 7 4tiS8tfi^£7)i£j«:^rr6]T$>s. 7 7(iiiZ£0 

4iffi7 30}iJ|, 7 8JiCTO<i^^ (^^) T'J)'5, 
7t7T-<A'o|t7 1 i:IIZ^7)^ffl8 0^0j£^g8 0eo^^■r 
AST'^>l.. i«#ft78{i3r£0S»f^*n . 45cr)^ 
^yr^J<cr)^, 8Jti:$iiS. ::(7)ftjt{i:7-n-7- 
7tiO|gZ«0^gE8 0'\cOAMfl(3t^Lt^OT'. Aftft 

iimrv^-y^commcommzw^-thnmxh 

0, 11. 6ST'*>^, 8 2(±ro-7'7fe*>'mz 
iO«S8 0tc**>-^TS:ittl.t^<OS!tftT'J)0, AW 

ft 7 8 (cif L < . 8 3 iiR$tirQ-r^<Dumh t . 

[0065 3 7-u-7'3e*^'mZc7)3K7 r A'tijiJ^jlco 

wmm-<n%m^(^%^ b WiUX'h h cr>x"-m'r 

I.. SIZ03fe7r'<A'6 10W7 UC»oT:^r[fil7 2{C 
(6]*>oT<£Jfi-ri.ro-7'?t{iA«ft 7 8fllZi04SB 

sotAstL, msxnQix'm\^ixx^W!-thb^t,z 

-gB£7)rn-7'3t(iSWft8 2T-SSt-ri>. St/fL^tr 
o-7:5t{i:&|fi]7 3twg«iL, S«4 2<7)]sSt»flgffltcA 
Stri.. *[6i7 3t1SE0feffloffiiS:^ri6ii:{iSit{cpg 
^tiX\.^h<^X\ ZZi}^h<r)WMm^\iim7 bi,zf^ 
■o-C:^|6l7 4(Cf5aJL. IIZ£0«ffl8 0Cj*l^TlgZO 
5t7r^A-(cAWft8 1. StJfft7 8T-AStL. tt7 1 

ic?£JoT:^rsi7 5icf£ai-ri.. 83:^iS](csft$ 
ixfcRW7-a-7'3K{i3K7 T'f A'c7)$47 1 tcMLT 1 6 
St:^^<<iv^TV^syc«^(CC:<0IBZ{^3t7T^A-6 1 
iOgS!^:-F5:J]5K-t-f. ^Zi07e7T^A-6 ISrfiffi 

y^-<n'm.imbwskxhhcr)x\ mm^'-^mi. z 

<7)J: 0 \,ZLXmm%\i%mL^ 2 6 tlA*f Lxm 

[00663 *llifiJB»t'Jimz<^5t7 t A'tfOl^zo 
«ffi8 0(Ci*{tl.ro-7'5t<?)R8=f3t*<^t«!aiSs2 6(C 
Aitt S Zbli^tc^- ^cof, Rltfi^o S / N Jt^ a*^ 

^iL^^hZbti^X-^h. 
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[0067] ujbioutBflt-ts. m^crifcMz, m-<7)m 

6 1 cr)W.-<^Wm . 7 r y < 6 2 <?5^-(0«§® 

^^tih. ttz, :^mtmmii^-cr>mmBm(mt,z. 
^z, SH, lis. iiT^. ^-t. Rv^mAcommmiz 

[00683 JiU:OiiiBflt'(S^7 r A Ao«gcSSr3t 7 r 
VN-cOSaicWL-C^^SfiCtS ; t J: ») 7 ur3tSr« 

hLtztK w.-\-<r)%mm.m^mtLx^m^^\.z± 
><~(rymzn \,xtmmz^^\,z^^mzwmi^L 
wkmLxiomi<m%Wi^^^fii.. zcr>m(n-^\m 
(^mmmzmzwrs^fix^^h. z-n^^mmi^ 

<rm^^Wz^\.zy\^r%^%±\,z\tm\,z-th z. b 
hn-t ^j:\^<nx\ Ltz^}zmitc 

\ ^^w>&<r>m^i.zmm-hh^'k\,z.mi.z^ t 
xm^ti^. 

[0069] im+-commBm'] ^mm&ma. %y 

r^xei, SlttXm.Wii'O^hOT-^i^i.l^y 
r^AS:^v^To|,At'<o;v|g-. |gZ. IgH. IIS, 

is;^. m-t, mm-^<nmmmtw£h. 
^z^ihhor-m<mm.i)K m.^±7rA)^^m< 

i?mitz>'^> H;U7 r^i'^i. 0 ti^v^Ot'. A'y y.)V7 

NA$-f#l,v:i:*<ai*S. *IISfeje!iSc03t7r'fA'i:U 
[0070] *||JSJB®T{i. it7 r ^ v'NCO^^A'IS 

tci^c. 5fe7r^/<<7)5Ka3a**<iSiV^OtvSJlf3t3i« 



T 1^ I. /w (c ^ - ^' g SO 3 >7 < :? h -f fc S: 12 1> 1 1 t' 
%h. tfz. ^7TA^<A<ni<AX'htcox\ S^tc^ 

[007 1 ] WJiiKHflL/-.:^— S+-0|?]5S)B.'S-C'. 

^m<r)^-9mE.i:m&i-hZbiimotX'h^j:\,\ Z 
fl!!(7)I51ici-|.S?1^(iefg^g$r^3^-ri., 

[ 0 0 7 2 ] aimj^Ltzm — 

CC07t:i6tr, 7t«!aJS2 6£7)Hiilc^i-3e5 

'^z.X'fmi%ih-rizbi}^mz^j:i. 

< «i^3tSWft^*»f.>l»$*i^cA-7^-^' $-fi)ffl^l> 

i}\ ti■z^i^^iicMmmcomMb'im^mmcr>m^ 

^/c, ^r-^HSti, tStWg®c7)>'N'^-y^-aic*=fieL 
TA-^'-y^^OS®$-$iJffll-fl.yv:a6{c. mi<li^ 

&^mt. 0i:^<7);^i:mcKm^bLxmtti-th 
tzMzmt<iimktiii^2e<7)wii>zm (^0^) a< 

o<xmti!,mizr>^^xmmw- 10-150963& 
t/<^mw- 1 1-04748 5Rr/^mw- 10-2391 

7(C^^$iXTO|.. 

[0073]$ hiztfz. *^%BBcO*r:^'5|g(i, 
+ {mUim5 2. %^Jk22, ItSfflSK, ^) 

M Lia^tM^Ji^T-MSi Ltz>M r^x-m ozbmtt 

[0074] Z(7)X 0 (C**-^'^S{i:, ^<nit'^Jk 

t?±g?*i:, lHl$S-fl.J5f@^S3 1i:v-v7h34 
{cSI«$*lTlHl!i£-r&gi5^t. lc^(t^>il, SfihSS^t 
m:thU'^btHm^^ixX^^h. ZZX\ 31^^ 

<9f±mizmhlZbi:MmiX\^l. Z(7)XoizL 
ximffi^Wx^-xi:$'<m>t'-j:.y.rv •yf'2 

a3-f4«^) , ^mmssirmmmm^hmLxmmth 
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:? h=5rIl]'Jf3t^SP«7)A«:iSa-rix(fSv^i7)T'. 

oi£tt-*o, trzMwmi^zmmms^^'t-i'i-i.zt 

[0075] 

■fi.Bfgf*(icis«tt.fi., }tnmm:^^-xiiRiyt 
^) EP*>lt?»'- ^[illsco<»ig{iiSttf>tLi.i?)T', 

[02 ] lgZO||Mfl5»<0^:i:?gl. SfSJIgiOWS 
[03 ] mZ. ^EH£7)||ifijglJf:iJtH3-ri,^- 

ftj5<7)^0T-^S. 

[06 3 BA, IS-t<?)||Sfi}eJB5:iJiBS-f |,flcOA-V-l: 
[07 ] BAiO|ISS}BSioei«0-'N'V-5-j^o;ft*^?^'0 

[08 ] f^%nmmmm<r>{h<r>^^'7-i:i^r>fz^'^?k<^ 
imc^wismx'hh. 

[ 0 9 ] C M P Bf SSIS<O81S0T'*) 5 . 

[010] fi£*<7)tri:?sishsf@igscoRiiS^^j^-rii 

S0t'*&. 

[011] m+<7)mmmn=t-:^^&s.. mm&S(^m 
mmx-f)i>, 

[01 2]^7r^/<cr)mi<r)msi<nmi&x'S>t. 



1 I9fSSIS 

4 m 

1 1 9T@<*<^[H]|c!i 

1 2 s«<7)|5]tcii 

14 

2 1 ^-^JIS 

2 2 £!I«^>'^•■7-^^')/^3t^^^ 
2 3 ^Bfl,^ (RStRSitffift^ ) 

24 ±m i^^^yyyyyttiiii^-tyyyyr) 

2 5 t'-X,;?.ri;-y:? 

2 6 3t«jms 

2 7 ^iii^<^ii-s:itM 

2 8 iinc-r.5mzRsta 

2 9 lHHE-r2.I^H5St« 
3 1 l?fS^ 

3 2 Bfgf* 

3 3 SMSJ^gP 

34 i/-v7h 

3 5 n—f'Ji^a^yY- 

3 6 tt5«t 

3 7 JDX® 

4 1 msw\ 

4 2 S« (i|iSI«S'>x/N) 

4 3 mmmmi^mm 

4 4 ^9f@M 

6 1 ^Z.^7T-<f< 

6 2 Il-3t7r'fv\' 

6 3 m-3t^^UyX 

6 4 ^-m^uyX 

6 5 USS 

7 0 mmm 

7 1 3t7T'f>'<(^|ft 

7 2 ro-r3t<7)eai:trr6] 

7 3 rD-y}toe«8:^r«n 
7 4 

7 5 Rit(i-f7fe<=oeai:frifi] 
7 6 

7 7 m-<r>iim(r>m^ 

7 8 mz(7)mm<r>mn mn) tfzura-r^ 
ffiMtin ( mm^(7)mvm ) 

79 JfOftft 

8 0 mz<oJig® 

8 1 ra-y^t(r>sm ( sitfi^oAWft ) 

8 2 ro-7'3t<^)RWft 

8 3 rn-r3t<oRit3tc7)jiff:^ri6] 

10 0 Bfg'^ y K<')l2]|cS:S^-f 

10 1 gfe^oEHES-^-f 

102 smsi^ 

103 gfS^N'/H 
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104 m 

1 0 5 m^M 

106 mm^i^mm 

107 S« (it^gifils'^xM) 

108 rn-T-jth^fi-^ 

109 



1 1 0 mMM 

2 2 0 3t^S 2 2 d *>g t r ./ NiOJgBgi) 

22 1 BirPTt^^ 

2 22 mPjt^iK 
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